InGaAs/GaAs/AlGaAs multiple quantum well microdisk laser diodes operate continuously at room-temperature. A threshold current of I th = 1.2 mA is measured for a R = 4.75 µm radius disk with lasing emission wavelength near λ = 1.0 µm. Microdisk lasers are attractive elements for future photonic circuits due to their small dimensions, low threshold current and in-plane emission characteristics. Conventional microdisk laser diodes, by virtue of their geometry, suffer from poor heat-sinking [1] . The challenge is to improve thermal design without incurring a significant penalty in the optical and electrical characteristics.
Microdisk lasers are attractive elements for future photonic circuits due to their small dimensions, low threshold current and in-plane emission characteristics. Conventional microdisk laser diodes, by virtue of their geometry, suffer from poor heat-sinking [1] . The challenge is to improve thermal design without incurring a significant penalty in the optical and electrical characteristics.
Recently, continuous room-temperature operation of optically pumped microdisk lasers was reported using improved thermal management [2] . We report continuous room-temperature operation of electrically driven R = 4.75 µm radius InGaAs/GaAs/AlGaAs microdisk laser diodes with emission at wavelength λ = 1.0 µm. Fig. 1(a) shows calculated temperature distribution in a R = 5 µm radius conventional microdisk laser supported on a r = 3.5 µm radius pedestal for a uniform injected heat power of 10 mW around the periphery of the active region. The periphery of the disk is 94 K above the substrate temperature. Fig. 1(b) shows for an Aluminum-oxide (AlO y ) encased microdisk laser the maximum temperature is only 20 K above the substrate temperature. In this device high vertical optical confinement is provided by the refractive index difference between semiconductor core (n semi = 3.5) and AlO y cladding (n oxide = 1.6). The optical confinement factor for the AlO y -encased device is estimated to be 0.136 as compared to 0.141 for a conventional microdisk laser. Fig. 1(c) shows a schematic of an AlO y -encased microdisk laser similar to the one in Fig. 1 ing layer, is chemical vapor deposited and p-metal contact is subsequently defined on the microdisk mesas using a lift-off technique. The semiconductor substrate is thinned to a thickness of 150 µm and backside n-metal contact is deposited. After rapid thermal annealing at 380 °C, the device is characterized. Fig. 2 shows the measured light output L at the lasing wavelength, λ 0 = 1001 nm versus the continuous injected current I at room-temperature for a typical R = 4.75 µm and r = 3.25 µm AlO yencased microdisk with a r' = 2.5 µm radius current blocking layer seen in Fig. 1(c) . A welldefined threshold is seen at an injection current, I th = 1.2 mA. The threshold current of the device would be in the µA range if the perimeter of the microdisk was smoother and the exposed surfaces passivated. The measured spontaneous emission at λ 0 is r sp and is shown on a twelve-times yaxis scale. The slight sublinear L-I characteristics above threshold is tentatively attributed to an increase in active region temperature with increasing I. Assuming lasing into the fundamental radial mode of index N = 1, the azimuthal number M of the whispering gallery resonance can be estimated using where n eff is the effective refractive index in the vertical direction for the slab waveguide. Using n eff = 3.11, we find that the device lases into the M = 93 resonance.
In conclusion, continuous room-temperature operation of R = 4.75 µm radius InGaAs/GaAs/ AlGaAs microdisk laser diodes is achieved using improved electrical, optical, mechanical, and MOCVD-grown layer structure used in this work. 
